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Use of fractal techniques in the ecotoxicological
evaluation of a plant population affected by soil
salinity
A. Bru´1 , A. J. Herna´ndez2 and J. Pastor3.
Soil contamination in urban waste landfills and in surrounding ecosys-
tems is largely the result of the build-up of anions bound to heavy metals.
This study forms part of an experimental trial in which a native Lolium
rigidum L. population was grown in soils polluted with chlorine and zinc
in controlled conditions until the time of flowering. Transmission elec-
tron microscopy of cross sections of leaf parenchyma from plant specimens
grown in the most polluted soil revealed the roughness of cell walls. In
the framework of Statistical Physics and as a consequence of the estab-
lishment of the Fractal Geometry [2], in recent years a series of tools have
been developed based in the temporal and spatial invariances of fractal
interfaces. Roughness of interfaces may be characterized by the square
mean root of the fluctuations of the interface over its mean value. This
quantity is called the interface width and mathematically, and for systems
with circular symmetry, is given by equation 1:
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where ¡.¿l means the local average of subsets of arc length l, and . is
the average over all the system. ri is the positions of the points of the
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interface of the cell considering the reference origin the center of mass of
cell surface. Interface width scales with the window size following 2, being
αloc a critical exponent termed local roughness. The local roughness of
polluted cells is around αloc = 0.75 and for test cells (bioassay control) is
αloc = 0.86.
w(l, t) ∼ tαloc (2)
The effect of roughness cells has also been observed in human and mice
cells, in which cells modify its fractal dimension under the action of some
type of stress [3, 4]. As a main result, it can be concluded that the use of
some fractal tools can be useful to apply it in ecotoxicological studies.
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